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PORTRAIT LENSES. 

, Success in Portkaituee will always depend, in a 
great measure, upon the 'i^^/'ioiV^ and Ihe proper uss of 
(lie lens. A lew hints on these two points may prove uf 
service to the photographer. 

Portrait ienses are either more or less rapid in action 
as theii' diameters are larger or smaller, or as their Tocol 
lengths are shorter or longer. The diameter of a lens 
here always implies its attual working aperture, and the 
local length, its tquivaieiU focal length. Directions (or 
ascertaiaiag these are given in Ihe appendix. 

The focai iength of a lens rt^lates the jise of the pic- 
ture, and the diameter ei^resses its Ipeed or rapidity of 
action. Having fixed upon the aie of picture required to 
be taken, the next thing to be determined is the most suit- 
able focal length of the lens. This, however, involves the 
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prior determination of the distance at which to place the 
subject ; for, as every photographer knows, the placing of 
the lens nearer to the subject increases the size of the pic- 
ture, and vice virsS. The question then arises, — Wliat is 
the proper distance at which to place the subject from the 
lens? In answer it may be safely asserted, that it should, 
as ii rule, be not less than iz feet, nor perhaps more than 
24 feet. l''or if less than this, the resulting picture will 
generally be defective both in dcAnilion and perspective, 
because the lens producing it will be of too short a focus; 
and if the distance is greater, the resulting picture wilt 
probably be deficient in relief or roundness. This, because 
the atmosphere in our towns is seldom quite clear from 
I(^ or haze," and the greater the distance between the 
lens and subject, the more obviously will tills haze be re- 
produced in the picture. 

A medium distance, therefore, of from i5 to 20 feet, 
should be chosen. Card portraits are generally taken with 
lenses of such focal lengtlis as to require this distance, and 
to this circumstance may be attributed the generally pleas- 
ing appearance of these portraits, as compared to the old 
quarter plate pictures, which were mostly taken with 
lenses of much shorter focal lengtlis. 

* The wrlKtrElels, of course, to towns in Enjlaiul. 
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For a distance, Chen, of from i6 to 30 feet between Che 
lens and subject, the equivalent focal length (not the back 
tociis) of the lens, for a given azed plate, should be about 
twice that of the largest side ; that i?, for a 4^ X 3i plate, 
the card size, the focal length should be 4J X 2. or equal 
to 8! inches, i. e.. No. z B Lens ; for a 6 X 5 plate, the 
cabinet size, 6 X 2, or equal to 1 z inches, i. (. , 3 B, z A, 
oc better still, 3 A Lens; for a 10X8 plate 10 X 3, equal 
to 20 inche?, i, f. , 4 A Lens, and so on. 

In confirmation of Ibis, I may mention that the much 
admired 10 X 8 picturesof M. Adam-Salomon are taken 
with a zo inch focal length lens. 

The distance between the lens and subject here giueii 
requires a studio of at least 30 feet in length; and pho- 
t<^raphers who have not this space are compelled to use 
lenses of shorter focus, sach as the I B [longj or i B for 
cards, and the i A for cabinets ; but they labor under dis- 
advantages, as regards instrumental aid, which no amount 
of skill can posably compensate. 

Having determined the/iKol lengt/i of the lens for a 
given sised flate, the next thing requiring consideration 
is its diameter, or its rapidity of action. As a matter of 
course, every photc^rapher wishes to possess a quiclt-ACt- 
ing lens, and not only this, but flatness of iield, and great 
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"depth" of focus or definition, forgetting all the while 
that these qualities are almost diantetrically opposed to 
each other ; for rapidity can only be had at a correspond- 
ing gocrifice of flatness of field and depth of definition. 
Thus, of two lenses of the same focal length, and both per- 
fectly corrected for spherical aberration, the one of 2 
inches will have twice the depth of another of 4 inches in 
diameter ; whilst (he latter, in turn, is four times quicker 
in action than the former. 

Again, of two lenses of the same rapidity (/. ^. , liaving 
the same ratio of aperture to focal length), the one double 
the focal length of the other will only have one quarter 
its "depth." Thus, for example, a card lens ofg inches 
focal length and 25 in. aperture, producing a card picture 
at 20 feet distance, will sntficiently define accessories 12 
inches in front and 13 inches behind the figure, or the 
point focusaed upon, or will have a depth of 2 feet ; where- 
as, another lens of double the above dimensions, 1. e. , of 
18 in. focus and 5^ ins. aperture, rjid worked at the same 
{Ustance, will only have a depth of 6 ins., vii, 3 in. be- 
fore and 3 in. behind the point focussed ujion. This suf- 
ficiently explains tliat really quick acting lenses only pro- 
duce satisfactory results when used for the smaller sized 
plates; but that they are useful, when so restricted is suf* 
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ficiently evidenced by the charming inslintaneous portraits 
ofcMdrenbyMi. Faulkner, Mr. H. C. Heatli, and others, 
taiien with No. 3 C — perhaps the quickest acting lens ex- 

For standing figures this lens requires stopping down, 
as explained in my Catalogue. 

Hence the quick acting, or B Lenses, are only made for 
plates up to 8J- X fil- For iMger pictures slower work- 
ing lenses, capable of adjustment for diffusion of focus, are 
the only means for securing the requiate amomit of depth 
of focus. 

It may be stated Iicre thaf for every-day work, for whole 
plate Portraits and !)eyond, perhaps the Patent A Lenses 
are the most suitable. Th^y s.re npirlv twice as rapid in 
action as the D Lenses; of great importance considered 
from a commercial point of view ; for long exposure very 
often occasions 'a failure. Hence neai'y all the first art- 
ists, as for instance Messrs. Blanchard, Bri^s, Heath, 
Mayall, Mayland, Robinson, Slingsbj, Wane, and others, 
constantly use these lenses for the ordinary demand of 
portraits; but for their ej.tr-> size pictures, as for instance 
for those recently exliibited, the first-named artist uses No. 
5 or 6 D. ; Mr. Slmgsby a No. 7 D. ; and Mr. Crawshay, 
for the largest portraits, perhaps, ever taken direct, a No. 
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8 D. CoL Stuart Wortley's large portrails were la^en 
with a 32 X 20 Rapid Rectilinear Lens. 

Thus much respecting the right choice of the lens ; and 
now a few words regarding the proper n5e of it. 

The lens, when attached to the camera, should be placed 
upon a^cm stand, capable of adjustment HBfo height etc, ; 
the cap should fit the lens loosely, so that its removal does 
not occasion tremor, or shaking of the camera. Cap tlie 
lens, and, protected by the foeusaog-cloth, carefully exam- 
ine the interior of the camera to insure a perfect dark 
chamber. No bright object, such as the unblackened head 
of a screw, or a bright brass spring on the shutter, should 
be tolerated anywhere. The wood of the interior of the 
camera, also, shoultll>e coated with a. dead, and not a shin- 
ing, black varnish; and, better still, a number of dia- 
phragms, according to the length of the camera, should be 
introduced, allowing the full cone, or pencil of light, pro- 
ceeding from the lens, to fall upon the prepared plate un- 
interruptedly, catting off all reflections from the sides of 
the camera. The larger the diameter, or the more rapid 
the lens, the greater the importance of the above remarks. 

Always carry the slide containing the prepared plate 
under a foeusang-cloth to the camera, and let this cloth 
remain on it when drawing iip the shutter. 
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Now proceed to test tlia camera as to yeghter. At B 
convenient distance place a sheet of newspaper or other 
clear print i carefully focus for this on the screen. (A fo- 
cusing glass, such as a Ramsdeij eye-piece of about i or 
ij- inch focu^ adjusted upon the greyed surface oE the 
ground glass, should always be used for this purpose.) 
This done, remove the screen, and replace it by the collo- 
dion slide; but, instead of introducing tile sensitised plate, 
put into the slide apiece of ground glass, ascertained to 
be perfectly flat. Now observe whether the image a])- 
pears as sharp on this iis it was previously on the screen ; 
if so, the camera is correct, or what is tedinically called 
in "register;" if the image is not sliarp, tlie position of 
the ground glass requires to be altered until it is .so,. 

The common practice of msasuring by means of s, rule 
Che distance between tlie camera front and screen, and 
then between the front and prepared jilate in the collodion 
slide, is quite inadequate to insure tlie necessary accaracy, 
especially for qidck-acting lenses. 

Care filiould also be used in the selection of the gla=s 
for the negatives, for it will be found that, even of the 
patent plate, the percentage ainally flat glasses is but 
small, more especially among the larger sizes. 

Another source of error frequently exists in a too pow- 
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etful sjieltig on the door of the dark slide. Tliis, when 
too strong, causes a bending of the prepared plate in the 
centre, and, unfortunately, this bending isjiist in the op- 
posite direction to that required by the slight curvature 
of imftge as produced by all lenses. Thidt plates ore, of 
course, less liable to bend than thin ones; but to be quite 
rill of this possible source of error, remove the one strong 
spring from the centre of tliesliutter, and replace it hy/wo 
weaker ones, made to press equally on the two sides of the 
plate. Lenses are sometimes blamed for non-coincidence 
of fod, when the fault is really an imperfect camera, or 
defective glass plates ; it is hoped, however, that a little 
attention to the above will at once satisfactorily determine 
this point. 

As regards the best position of the camera, a few hints 
may be of advantage, especially when It is required to take 
a standing figure ; for no lens gives a perfectly flat field ; 
and hence tlie placing of the camera requires great care, 
in order as much as possible to favor the action of tlielen?. 

For a card portrait, u^g No. 2 B Lens, distance of 
subject iS feet, the camera bemg without a swing back, 
arrange as follows : 

Height of centre of lens from the floor, about 4 feet 
10 inches ; rising front of camera elevated J Inch ; let the 
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image occupy tlie centre of the plate — i. e. , the head and 
feet equidistant Itom bottom tind top of screen. To effect 
this, the camera requires lilting forward slightly. {Tilting 
the camera forward is an advantage, for it produces a 
more natural yiew of the face, and is preferable to its be- 
ing placed lower and level, which latter position implies it 
looldng up into the face, and produces neither a natural 
nor pleasing picture. ( The image occupybg the centre of 
the plafe, proceed to focus for the eye, and then for the 
chest, or for some prominent object on the chest, as a 
watch chain for instance ; now lialve, as it were, the focus 
between tliis and the eye, wlien it will, be found that tlie 
resulting picture will be evenly defined tln-oughotit ils en- 
lire length. 

The above is the actUiU mains upsrandi ot one of our 
ablest [Mrtraitists, to whom I am indebted for the particu- 

For the cabinet portrait, standhig figure, using No. j 
B, 2 A, or 3 A lens nearly the same conditions obtain; 
and hence the camera should be placed in. tlie same posL- 
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cabinets, sliould use tlie ntmost care in adjusting the posi- 
tion of camera, for tlie use of shorter focus lenses implies a 
larger angle of definition. The above should be raodilied 
thus; Height of centre of tens fcom floor, 4 feet S indies; 
ridng front, elevated i to 3-i6ths inch ; the rest as before. 

A atting figure requires the camera to be placed at a 
aocnewhat lower level, and here a swing-back to the camera 
is of great advantage. Indeed, portraits beyond the half- 
plata MM chould never be attempted without this adjunct ; 
for, as stated already, the longer focus lenses are much 
more sensitive to any difference of distance than are the 
shorter focus ones, and in a sitting figure the feet are often 
as much as 24. inches in advance of the face. This occa- 
Mons nearly J of an inch of difference in the focus of a 20 
iiichlens. Hence, without a swing-bacli, allowing the top 
of screen or slide to be inclined outwards that distance, 
definition of the feet and 1^ Eimultaneously with the face 
is altnoat iiiipoBsiMe. 

In placing the accessories of a [xirtrait, or in disposing 
the positions of a group of persons, regard should always 
be had to accommodate as much as possible the cin-vattnc 
of field produced by the lens ; and tliis is accomplished by 
arranging the group or accessories in approximation to a 
curve. That is, objects at the sides sl>ould be brought 
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nearer to llie lens Ihan Iboae occupying the centre; the 
image tlieii falls on aplane, and this is what 15 required. 
The amount of curvature of field vaiies b diflerent lenses, 
and hence defiuila rules for placing the objects composing 
a picture to suit this cuivatare cannot be given, but oua oc 
two trials.will at once determine this question. 

One other point remauis to be noticed ; it is this. A 
photographer accustomed to work with a short focus lens, 
and exchanging this ior another of longer focus for the 
same siied plate, often complains of a want of brilliancy 
or roundness in his pictures. Now, In almost every in- 
stance, this is simply a question, not of lens, bnt of light- 
ing, for a little consideration will make it nppnieut that 
the direction and amount of light suitable (or a snhjett at 
a distance oi 12 feet, tequttes considerablo mo'hficalion, 
when the distance is increased to 20 feet. 

Then as to the time of exposure requireJby a lens— ;l 
question so frequently asked, but one whiclk involves so 
many elements, viz., aperture of lens, lighting, chemicidH, 
etc., that it isimpossibSe to give a definite answer, is. cur- 
rect reply can only be given j-irfniiVc/f/ that is, if the time 
of exposure for a cert^ class of lens is known, then anoth- 
er liind of lens wi!l require so much more or less, as the case 
may be, according to its construction. This iiiforiniilioEi 
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is to be found in my catalogue, where tlio lenses are clas- 
sified according to their respective rapidities. If nothing 
relatively is Irnown, then one or two experiments with the 
full aperture, of the lens in question, is at once Che readi- 
est way to determine the point ; and when ascertained for 
the full opening, the rule for finding it for any smaller: 
sized stops lb given in the catalogiie- 



VIEW LENSES. 

The right choice atnong the many exislinj" forms of 
view lenses requires the delerjninatioii of tlie following 

ist. The size of the picture. 

and. The angle of view, or amount of subject to be in- 

3rd. The Mnd of picture, whether landscape, or archi- 
tectural, or both. 

. J.,.-gards the first point, viz., "the size of pictiTrc," 
the profesaonal photographer needs no information — he 
being guided by commercial considerations— but a few re- 
marks addressed to the amateur on this head may be of 
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The begiiinei' will find a small sized plate, sucli as a ji 
X 4i up to lo X 8 in., quite sufficient, being convenient 
for practice, and eiiougli for producing artistic effects. 
Tlie former of these sizes has theadvant^e of being adapt- 
ed alike for a stereoscopic, or for one single, picture. 

Ill recommending the smaller sized plates, it may be well 
to remind the amateur that not only do the dlffiLulties of 
manipulation ^.reatly mc^eise with inv increased dimen- 
sions of flats bit tiat flie quantities neght bulk etc, 
of all the other i ecessary appl ances becon e augmented 
also, and thisii tl e p oportion of more than the span 
tor every inciease m size of plate. 

Secondly, "The angle of view" to be included in the 
picture. This depends upon tlie relation of its size to the 
focal length of the lens ; that is, the sliorler the focus file 
larger the angle, and vi^e v^rsd. The base line, or the 
longest side of the picture, is the measure of the angle in- 
cluded in it. One of the principal and rightful claims of 
photography is its perfect truthfulness of delineation ; and 
yet, how frequently do we meet with pictures representing 
well-known objects or scenes, which at first aglit are not 
even recognized I This fact has been observed more fre- 
quently of late, since the introduction of the wide-angle, 
or short-fociis lenses. The cause of these apparent/^ dis- 
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totted views really turns upon tlie amount of angle in- 
cluded ill them, and hence there arises (lie question, Wliat 
is the proper amount of subject, or angle, to lie included 

The reply to this necessarily involves a consideration of 
the laws of perspective — a subject well worthy the atten- 
tion of every photographer. 

The {oliowiiig two propositions are stifficient for ray 
present purpose, viz.! That the human eye itself is a min- 
iature photc^raphic camera, inasmuch as the several rays 
proceeditig from objects, upon entering tlie eye, are refract- 
ed by its lens, and thence proceed to form a most perfect 
image or picture on the smooth screen of nerve calleil the 
retina ; and that it is by this pictnre that the mind is en- 
abled to judge of the dimensions, brightness, color, etc, 
of eiclemal objects. The angular extent of tlie picture 
formed upon the retina certainly does not exceed 60°, 
without some movement of the eye or head. Hence, for 
n photograph to convey to the mind a correct idea of the 
objects represented, it should, when viewed at the normal 
distance of from 12 to 15 inches, excite the same im- 
pressions. Now the distance at which a picture is gener- 
ally viewed will be found to be about equal to its base, or 
longest side ; or, in other words, the angle it subtends for 
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vision will be from 50° to 60°. This angle, therefore, 
should not be exceeded, for ifmore is included in the pic- 
tiire, the perspective will appear exaggerated, ;. s., objects 
in the foreground will be too large, and the distance be- 
come dwarfed. 

To render it obvious tliat distortion of this nature is 
really no fault of the lens, when such pictures are viewed 
at a distance equal to the focna of the lens with which they 
are taken, all apparent distortion at once vanishes. This 
rule holds good in all cases, j. c, every picture should be 
viewed at a distance equal to the focal length of the lens 
with which it is taken. Thus a 12 X 10 picture taken 
with a 7 in. focus wide angle Rectilinear J^ns should be 
looked at, not at 12 or 15 inches, but at 7 inches distance 
from the eye. 

From the above it is obvious that the only legitimate 
use of wide angle lenses is landscape photography ; or, in 
other words, for that class of subjects in which absolute 
truth is subservient to beauty; but for architecture, anil 
the like, such lenses should be used only in case of neces- 
sity — i. e., when the situation is ;a coiifineil as to preclude 
the use of a longer focus lens. 

As regards the choice of a landscape lens, all the most 
eminent landscape photographer; 
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mending the "single combination" for simple landscapes, 
for the obvious reason that this lens, having but i-.-J0 le- 
fleeting surfaces, the rest being cemented, produces the 
most brilliant pictures; and, on account ofits form, it has 
move depth of focus than a double combination lens. 
Further, the wide angle single combination landscape lens 
produces an evenly defined picture with a comparatively 
large stop or aperture. Hence, it is more rapid in action 
than the wide angle double combination lens, which it 
surpasses, moreover, in equality of illumination through- 
out the entire exteot of the picture. 

The only drawbaclc to this form of lens is a slight 
amount of perceptible distortion when used for objects 
bounded by str^ght luies, such as architecture, where the 
marginal lines will be slightly curved. Hence, to avoid 
this, in s. landscape with buildings, the latter should not 
be made to occupy the extreme margins of tlie picture. 

Among the several kinds of dngle "combination view 
lenses extant, other things being equal, the smaller its di- 
ameter, the better the lens. 

As regards focal length, it has already been stated this 
sliould not be less than the base line of the picture ; that 
is, fori loX 8 inch plate, a loinch focal length lens, rath- 
er longer than shorter, should be chosen. Tiie profession- 
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al photographer desiring tlie Uest possible results must 
necessarily be provided with two or three lenses gf differ- 
ent focal lengths for the same siie of plate, so as to sail 
his lens, to his subject ; and this is really the practice ot 
all our best photi^aphers. Thus I may mention, that 
foe Mr. G. W. Wilson, of Aberdeen, I made as many as 
five pairs of different lenses for his stereoscopic pictures, 
viz., three pairs of quick-acting single combination land- 
scape lenses, of 4I, 6, and 8 iiich focus respectively, and 
two pairs of wide angle Rectilinears of 3 and 4 inch focus. 
Mr. England uses dmilar lenses foe his stereoscopic pic- 
tures; and for his well known 9X7 Swiss views he em- 
ploys as many ss Jife lenses, as occaaon requires, ;. e., 
from 5i- up lo IQ or 15 inch focus. Mr. F. Good and 
others adopt the same practice. 

for arehUeeture, a rectilinear lens must, of course, lie 
chosen, and for general use, one of moderate angle is to be 
preferred. 

The Rapid Rectilinear is the best lens for that purpose, 
as it is free from distortion and flare, and works with a 
larger opening than any other kind of double lens. It is 
invaluable, therefore, for dark inferiors, instantaneous ef- 
fects, etc. Mr, Bedford has produced the most charming 
pictures with this lens, both ot interiors and landscapes 
with buildings. 
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For special purjwses, as for objects in, confitied si 
tions, the wide angle Rectilinear lens becomes indispc 
ble ; but here it may be observed, for the reasons already 
given, that it should be usel only in cases of necessity. 
More than ordinary care, moreover, is requisite in the ad- 
justment of the camera when wide angle lenses are 
The cimera should aiivays be placed perfectly level, and, 
if required, the riang front should be used ; but on i 
count should the camera be tilted, for, in that cast 
peadicular lines of objects will no longer appear perpendic' 
ulir in tlie picture. If, however, the camera must be tilted, 
then a swing-back becomes indispensable, in order ti 
store parallelism between the object and the screet 
collodion slide— .always a necessary condition for tlie pro- 
duction of a picture free from distortion. Observe, it is 
the better plan not to tilt tlie camera, but, if more 
quired in the picture, to raise the camera-front or to get 
on higher ground, if practicable. Of double combination 
lenses, that one is always to be preferred which, with the 
smallest diameter of lenses, really works with the largest 
aperture or stop, and covers the widest angle. [See my 
paper "On the Cause of the Central Spot or Flart" in the 
Plmtographic JoiirHal, June 15th, 1867.] 
If a lens is reiiuiced for general f ureses, as for land- 
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scapes, orcMtecture, instant uteo us views, gioups and \x>r- 
traits in the open air, then a double combination lens must 
be choseii ; and for onl-dsor work of this kind, I have no 
hesitation in statiug that the Rapid Rectilinear is the best 
lens an amateur, or even a professional, photographer 
conld fix upon. 

All the instantaneous views by Mr. Robinson, Col. Stu- 
art Wortley, and others, were taken with the Rapid Rec- 
tilinear lens ; and the latter gentleman has even succeeded 
in p)-oducing his targe portrait stui^ies with the same in- 
strument. But for portraits in the studio it is scarcely 
sufficiently rapid in action, and if it be the aim to coot 
bine this aJid landscape photography, etc., in one and the 
savne instrument, then a D Patent Portrait Lens will prob- 
ably best fullill the several requirements. 

For copying purposes, the Rapid Reciilinear Lens is 
without a rival. It has already been supplied to all the 
Government topographical establishments in Europe, In- 
dia, and Australia. The two combinations compo^ng 
this lens being perfectly idgatical, it is alike suitable for 
copying of equal size, or for reducing or enlarging. 

One or tvi'o remarks about the proper use oi a view lens, 
when the clioice has been made. 

In the selection of a view, always aim as much as pos- 
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sibie tQ favor the natural curvature of field as piodoced 
by the lens, i, e., if possible let the ada objects be nearest 
to, and the centre ones farthest away, from the camera. 
Wheiiphotographmgaflat object, as ablock of buildings, 
or when copying a map or plan, focus for a point one- 
thicd from the centre, and tlie resulting picture will be 
approximately equal in definition throughout. 

Always work with the lai^est possible aperture or slop, 
if you wtili to secure relief and atmosphere in your pic- 
ture. Proceed as follows : Focus for ike object, ('. t. , 
that ivhieh is to constitute tlie point of interest in the jac- 
lure, and which is generally near in the foreground ; do 
this with a medium stop; when done, look to the distance 
and other objects in the picture, and only reduce the aper- 
ture just so much as will prevent these appearing ft^gy. 
But tlonot aim at equal sharpness every where, ifyou wisli 
to produce a picture. For what artist would think of 
painting his hackgiMund or accessories as sharp in outline 
as the subject of his picture ? And who ever saw the dis- 
tance perfectly sharp in nature when the eye is adjusted 
upon some object near in the foreground ? Piiotography 
is claiming higher ground than the old standard of &}X,A- 
lencc, viz., jifl^'jjjj everywhere; and those who aim at 
artistic photography may find tiie above hints of some 
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A5 regards the best kind of camera suitable for view 
lenscH, that with the bellows body is the most convenient 
b^g |)ortable, and, when well made, answering every pnr- 
pose. Among these, perhaps, the square bellows body 
camera is preferable to that of the ccnical, or Kinnear 
form, inasmucli as the former can be used for lenses of very 
short focus, whereas the latter, when used for such lenses, 
frequently intercepts a portion of tbe cone of rays, and 
spoils the picture. 

For directions of testing the camera, etc. , see remarks 
on tbis subject under the heading " Portrait Lenses." 



APPENDIX. 

Tofind tlien/i^/^fl/wio, or the aniotmt of subject in- 
cluded in a picture, ascertain tlie equivalent focus of the 
lens, and measure the base line of (he picture. Upon a 
sheet of paper draw a line of the same length as the lat- 
ter, bisect it, and let fall a perpendicular exactly equal in 
length to the equivalent focus of the lens; join the ex- 
tremity of bisected line and p^rpendicalac by another line ; 
now apply a protractor, and measiu-e the angle included 
between these two lines, and the angle reiid off, raultiplJetl 
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by two, is the angli; included in the picture. Or, with the 
data, known as above, and a table of natural sines and 
tangents at liand, divide half the base line of the pictuie 
by the eqiivialent focus of the lens; find in the tables un- 
der the heading "tangents" the same ciphers as the above 
quotient, and the corresponding angle, multiplied by two, 
is the angle included in the picture. 

The following particulars may be of service ; 

IE the base line, or the longest ade of the iiictare, is 
equal to the equivalent focus of the lens, the angle included 
is 53° ; if the base line measures li Ihe equivalent focus, 
the angle is 64° ; i5iiitis74°; if ij it is 83= ; if twice 
it is 90". 

Defith of focus, or deptli of definition, is dependent 
upon the aiMTtnre and the focal length of the lens. It in- 
creases in the same ratio as the diameter of the opening 
or aperture is reduced, and it diminishes as the square for 
any increase in the smt of picture, or the focal length of 
lens, llcnee, the shorter the focal length, other things 
being equal, the greater the "depth," or the nearer may 
l>e an object in the foreground ; beyond which everything 
else will he in practically good focus. 

The rapidity of a lens depends upon the relation or tlio 
ratio of aperture to the equivalent focus. To ascertain 
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this, divida the equivalent foctu by the diameter of the 
sjAaaX working apertwe of the lens in question; and note 
down the quotient as the denominator of a fraction with i, 
or unity, for the numerator. Thus, to find the ratio of a 
lens of 2 inches diameter and 6 inches focus, divide the 
focus by the aperture, or 6 divided by 2 equals 3; i. e,, 
i- is the intenaty ratio. Another lens, of 4 inches diame- 
ter and 24 inches focus, has i-5 for its intensity ratio; 
and this ratio onco ascertained, it only remains to multi- 
ply each denominator by itself to find their comparative 
rapidities. As above, the ratio of the 2 in. lens is J, or 
3X3 eqimls 9; the ratio of the 4 in. lens is 1-6, or 6 X^ 
equals 36 : therefore, if the 3 in. . lens requires 9 seconds 
exposore, the 4 in. lens necessitates 36 seconds ; or, in oth- 
er words, the a in. lens is four times quicker acting than 
the 4 in. 

It must be observed, however, tliat in order to find the 
real intensity raiio, the diameter of the actual working 
aperture must be ascertained. Tliis is easily acoomplish- 
ed in the case of single lenses worked with front stop^ or 
for double combuiation lenses used with the full openmg, 
these merely requiring the application of a pair of com- 
passes or rule ; but when double or triple-combination 
lenses are used, with stops inserted between the combina. 
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lions, it is somewliat more troublesoraej for It is obvious 
that in this case the diameler of the stop employed is not 
the measure of the actual pencil of light transmitted by 
the front combination. To ascert^n this, focus for a dis- 
tant object, remove the focusslnj screen and replace it by 
the eoUodion slide, having previously inserted a piece of 
cardboard in place of the prepared plate. Make a small 
round liole in the centre of the cardboard with a piercer, 
andnov^remove to a darkened room ; apply a candle close 
to the hole, and observe the illuminated patch viable 
upon the front combination ; the diameter of this circle, 
carefully measured, is the actual working aperture of the 
lens in. question for the particular stop employed. The 
operation must, of course, be repeated for any other sized 
stop that is inserted between the lenses. 

It would be of great adranta^e to photographers gen- 
erally, if, in the description of experiments, etc., the above 
intensity ratio were always recorded, as it is the only real 
standard of comparison between the rapidities of different 

The backfoctis of double-combination lenses, as, Tor in- 
stance, of a portrait lens, depends upon the separation or 
interval between the two combinations; it is, therefore, 
a 'vacisble quantity, and cannot be taken as a measure 
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27 
of comparison between lenses of different construction, 
Tlie true standard of comparison for dauble or multiple 
combination lenses ia wliat la termed the equivalint/ocus, 
or the squividcnt focal hngtk, viz., that quantity, ei' 
Ie:*3th, vfliich ia equal to the sola/- focus [or the focus for 
[Kirallel rays) of a tMn single lens, auch as a Hpoctade eyo 
lens. Hence the name equivalent foons. 

Since, howerer, the size of an iiii^B produced by any 
lais is always in exact proportion to its equivalent focus, 
the latter can readily be determined, if the former is known 
and vice versd. To judge, then, of the comparative focal 
lengths of any two lenses we have only to place them side 
by side and to compaie the sire of their respective images, 
both pointing to the same object. For example ; 

A spectacle eye lens has a solar focus of exactly lo inch- 
es, and the siie of image produced by it of some distant 
object measures 4 inches in height; the same object fo- 
cussed upon with a jjortrait lens measures 8 indies on tlie 
screen. Required the equivalent focus of the portrait 
lens. Then, by simple proportion, as the size of image of 
the one is to that of the other, so also are tlieir foci, or as 
4 : 8 : : 10 ; 20 inches, the cquwalent focus of the por- 
trait lens in question. 

The above method affords a ready means of comparing 
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the rektive focal lengths of different lenses when placed 
side by side; but to arrive at the absolute equivalent focus 
ofa given combmatioo is somewhat more troublesome, 
and involves the possesion of a angle lens, the solar focus 
of which has to be measured with great care. 

There is, however, a readier mode for ascertaining the 
absolute equivalent focus of any combination lens, and this, 
with sufficient accuracy for almost every purpose; besides 
which, no adjunct is required, other than tlat in the pos- 
sesion of every photographer. 1 1 depends upon a law in 
optics; namely, that when the size of the im^e produced 
by a lens is &<actly equal to that of the object, then the 
distance between the object and the focussing screen meas- 
ures exactly four times the equivalent focus of the lens. 

To find the equivalent focus of a given lens, proceed as 
follows: Take a flat piece of wood, as a drawing-board, 
with a piece of paper stretched upon it, place it before the 
camera, and adjust it at right angles to the lens in two 
planes, as is customary for copying pictures or maps. 
Draw two lines at right angles to each other upon the pa- 
per, and see that the point of inteisection coincides with 
the axis of the lens and the centre of the foeusang screen. 
On each ade of the centre of one of the lines, measure and 
mark off witli a pair of compasses a certain distance, equal 
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to about one-fourth of the base Ime of the focussing screen. 
Now proceed, as in copying, for equal size or scale, ;'. c, 
adjust the distance between lens and object, and lens and 
screen, until the image of the mapped luie on the screen, 
whe7i sharfily defined, is exactly equal in length to that 
on the paper. The pair of compasses already made use 
of answers the purpose. Now remove the lens, and care- 
fully measure the distance between the paper and the fo- 
cussing screen ; and one fourth of this distance is the 
equivaleftt focus of the lens in question. The approjd- 
mate optical centre of the lens can be determined at one 
and the same operation. For this purpose, replace the 
lens, without altering the arrangement, and make a mark 
upon the mounting or tube exactly equal to one-half the 
distance between the paper and focussing screen, measur- 
ing from the former. This point marked upon the lens- 
tube indicates the optical centre of the combination, and 
is, iu. fact, the zero from which to calculate or to measure 
the distance of the object, and the focussing screen, either 
for enlarging or reducing to a given scale. 

To find t!ie ejLact positions of the object and the focos- 
ang screen, both measured from the optical centre of the 
lens, for a given enlaigemont, add I to the number of times 
you wish to enlarge, which, multiplied by the focal length 
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30 
of the lens, gives the position oEthefocuasii^ screen, or in- 
dicates the reqaired length of the caniei:a; and this length 
divided by the number of times of enlargement gives the 
poation of the object that is to be enlarged. Thus : re- 
quired to enlarge a 5 X 4 negative four times [/, i,, to 2o 
X l6 inches), with an S inch equivalent focus lens ; then 
to4 -|- r, equals 5, multipliad by 8, equals 40 inches, or the 
length of the camera or position of the focussing screen ; 
and 40 divided by 4 equals 10 inches, the distance at which 
to place the negative from, the optical centre of the lens. 
For reducing, the positions of object anil focussing screen 
are as tollonrs— add I to the number of times you wish to 
reduce, and multiply by the equivalent focus of the lens,, 
the product gives the distance of the object from the lens ; 
and this, dividei by the number of times you wish to re- 
duce, indicates the position of the focussing screen, or the 
length of the camera. In the above example we have only 
tochange the place of object for the screen, Z3x5.vi€e7iers&, 
when the positions are correct for reducing to i scale. 

In copymg transparencies, carefully guard against any 
other h-atjiaralld rays being made use of for the forma- 
tion of the image. To effect this, place a parallel box of 
light wood or paper projecting a considerable distance in 
front of the transparency; the box sliould be blackened 
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inade, or, better still, lined with velvet, or provided with 
several diaphcagma with openings of the same aze as the 
transparency. 

Always endeavor to sliade the lens as much as possiWe, 
i. e., keep from it all extraneous light not actually used 
for the formation, of the image, and tlie resulting picture 
will have its brilliancy proportionally angmented. This 
remark applies more especially lu double or multiple com- 
bination lenses. 

The glasses composing a lens slvould be free from veins, 
strke, etc., and tlie several surfaces should be well polish- 
ed by the optician; any remaining dull or grey appear- 
ance after careful wiping indicates defective polish. The 
presence of a few air bubbles dues not in any inay affect 
the per/Briaaius of a lens ; but, unfortunately, everyone 
can see these, whereas other defects much more serious can 
only be detected by a practiced eye. The more limpid 
or colorless the glafs, the better the lens. 

Tlio fewer the number of reflecting surfaces, other things 
bemg equal, the greater the brilliancy of the resulting pic- 

The smaller the diameters of double combination lenses, 
and the nearer that they are placed together, other things 
being equal, the greater the freedom from flare. 
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Keep (lie lenses as mucli as possible in a diy atmosphere, 
and guard against sudden changes of temperature, other- 
wise some Idnds of glass are liable to tarnish, or what is 
technically termed to "sweat." "Whenever any moisture 
becomes visible upon any surface, at once remove it by wip- 
ing with a jjy? cambric or old silk handkerchief ; otherwise 
resort to wipingos/^when particles of dust adhere so firm- 
ly to the glass that they cannot be removed with a camel's 
hiur-brusti. Never attempt to polish the lenses with any 
kind of powder whatever. 
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22S SCFERIOE STREET, 

mOLESAlE DEALERS Hi 

PHOTOaRAPHIC GOODS, 



APPARATUS, 

OVAL AND SQUARE FKAMES, 
MOULDINGS, 

CHROMOS. 

ENGRAVINGS, 

PASSEPARTOUTS, 
MA'llS, ARTISTS' MATERLVLS, ETC, ETC. 



■UKliRS OF THK BEST MADE AND MOST 
PERFECT WORKING 



IN THE WORLD. 



Satisfaction Guaranteed in Qnality of Goods, Prices, 
and Promptness in Filling Orders. 
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Ptotisnillt FmisMnt Hoist for Tea!. 

BLESSING & BRO,, 

174 TREMONT ST., GALVESTON. 

PHOTD&RAPHIC and PEEROTTPS 



Froi lie most feliasie Mutacturers M lipottets, 









, Plales, 


iteihs,' 


Collodion Vials, 


Card Mo 


unts. 






Card Boi 


ird. 




fiiSk^nds. 




unt!, 


He^uveBa«5, 


Head Reikis, 






PoSng Chairs, 


Union Goods, 


Standar. 


i^MalK, 


^'=»^'»*?,::y=i?!^'^. 


.S^L ..... 




jfallfcinda, 



- SEND FOR PRICE LISTS. .^J 
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ELI J. PALMER, 

Aireni for Die DomMon ol csiiaia lor tire celeoroteil 

SALLICEYmS LEHS. 

TOE-OISTTO, OIsTT. 



Si'tij^t^ evei'ywliei'G kdkiiowlctlgc it to 'fee 
tlje "be^t evef u^ed "by tl)cin. 

te^tiir\ony 

fi'oirt tl^e l^igJie^t 

Jiutliofity. ]\feedle,^^ to h^id. otl)ei'. 
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ROSS LENS 

Is Unequalled foi' 

Portraits and Landscapes. 

STEINHEIL, LENS 

Has no Equal for 
Oroups, Copying «& A^ie-vvs. 



I'l-ALOGUES ON APPLICATION, C 



WILSON, HOOD & CO., 

CSa/r Agmtsjor tlis U. S.) 

; Arch Street, PHILADELPHIA, PA. 
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&ATCHEL & HYATT, 



rUUI.ISHERS, 



MANUFACTURERS, 



IMPORTERS, 



We keep immense stoclis of all desirable goods needed 
by the trade at our tliree sloreliouses in — 

Cincinnati, o., 'oS w. fifth st., 

St. Louis, Mo., '8 N. FOURTH ST., 

Louisvirie, Ky.,% Jefferson st. 

Orders filled promptly at lowest rates. Try us. 

^7- SEND FOR PRICE LISTS. .^J 
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"Wholesale Depot 



Every Artltli tai In lie M 



Frames, Moiliiis aii Stereoscopes, 



VIETO OHEOMOS, HO., ETC. 



Sv«y arUde desired bj the Picture and Frame Trade 
at the lowest prices. 



SEND FOE PBIOE LISTS. 
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SGitiieiii PtotKrifliio M reirolyje 




Send for Price List. 
Saving Time, Freight, Insurance, Drayage. 
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Benj. Frencli & Co., 

159 "Washington St., 
SOSTOlsT. 

UTOBTEKS AND SoiJl AgHNTE IN THIi UKlTun STATES Foil Ti 
Cni.KBnsTiiD 

Voi^tPandef & 0on 

Darlot Lenses, 
For Portraits, Views and Stereo. Work. 



Yfy ouif ]vew ^tei'eof^tiottiid I^eiif^e^, if you 
Wii|t tl\e Be^fc ir, >Iaficet. 



SEND FOR PRICE LIST. 
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Try the Best I 

IF YOU ■V/A.ITT A GOOD FBEEOTYPE, 

USE THE DALLMBYER LENS 
ITpon the 

ADAMAtTEAlT PLATES, 

Manu&ictured by 

JOHif DEAK & CO., 

WOEOBSTEE, MASS. 

E. & H. T. ANTHONY Si CO., 

591 BROADWAY, HEW YORK CITY. 
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Edward Mead & Co., 

3MK.FODRTHST,,ST,lODIS,m, 

mi m itra Dike, Heit K Everai House. 
OLDEST STOCK DEPOT IN THE WEST. 



Keep a full Line of Phologtaphers' Sappliss, inclodine beat of 
Chemicals, Paper Goods, Alburaa, Glass, Frames and Backsrounds. 
Voigllander'a, Dariofa, the E, A. and Peetless Tubes of all giiea. 
Anthony'E Elher, Chemicals, Chabs and ti.ead Rests. 
ApparaluE of all Makes. 
Catak^ue will be sent to parties otdering ir.. 
Bevelled Edge Card Mounts— die latest Navelty. 



niEAD'S fiPKClALTIIlS: 



particularly adapted to 
Order anythbg you 
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MAIM PHOTO. STOCK MSE! 



of tlie 3?^a^t. 

Everybody in,J^ew England and the 

(British (Prc}vinces East of ^Boston 

should] send to (Portland. 

^lw(kys good Goods, 

qi^ich dispatch 

[and LOW 

' prices. 

^I'hotograplt^s, 

(Buy of 

Hale^ in fportland. 

FfRErD'K F. HJ.LE, J^o. 2 Free St. 



All of Anthony's goods can he 
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David Tucker & Co., 

The Buffalo Photo. Warehouse. 

HF-iDQl ARTFS'^ 




In Western Neo) York for Photographic Materials, 
Picture Frames, and Everything Necesmry 



Buffalo, New York. 
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MORRISON'S 

Wide -Angle View Lenses. 

PATENTED MAY 21, 1873. 




Id These Len; 

> fully 100 degrees, 
ommend ihem for 

W PEICE OF MOItaiSOH'S WIDE-ANGLE LENSES. ^ 

m Price, n 

Z No. 1, S diam. of lens, 4 s 4 in. plates, 3 in. equiv. focus, each, $35 00 "f 

u No. a, 1 " " 4x5 '■ 3i " " ■' as 00 p" 

J No. 3. 1 " ■■ 44x7* " 4i " '■ " 25 00 r 

No. 4, 1 ■' ■■ 5x8" 5J. " " ■' So 00 PI 

d ^ Z 

^ ^^ m 

^ Morrison's Rapid Stereoscopic Lenses w 

0< FOR INSTANTANEOUS VIEWS OR LAWN GROUPS 2 

V- Atg einirely differenl in many particulars from any oiher louses in the 3) 

W market. Tiiey are (i inches focus and IJ inch in diameter, and of course 11 

W can be obtained in matched pairs, if desiced. By using a set of diaphragms H 

to provided they are adapted for malting 5x8 views. O 

A novel and Ingenious instantaneous drop is also provided, passing H 

W through the brasswork, on the same principle as a central stop, by whicli f" 

tE3 absoltUHy imtaiUaneoui views, 4x0 inches, may be made, sharp all over to "^ 

(-■ the very edges, without being diaphragmed down. J» 

S- PEIOE each, $10 00 ^ 



" Peerless " Quiet k\M l\mmm Lgdsgs, 

FOR PORTRAITURE OR VIEWS. 

We can also furnish the following, either single or in pairs : 

The Lenses are especially designed for Stereoscopic Photography, and 
are so constructed that they will work well for interiors or exteriors. 

They are particularly adapted for instantaneous work. 

Diameter of Xenses, 1^ inch ; focal length, 31 inches. 

By removing the back lens and subslilutitig the, front combination, a 
focal length of 5J^ inches is obtained. 

They are supplied with six Waterhouse diaphragms ir 

Price, per pair 

Imitation Dallmeyer Lenses for Landscapes. Price, per 
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DCOTILL'S -LUEE \J 



HEMICALS 

AND ACCESSORIES, 




', We offer with either N. P. U. Outfit " A," or A. O. Co. Outfits = 

; 201 and 'iO'i, Lhe following goods packed securely in, a wooden ; 



x5 Japapned Pans, 



lb, Neulral Oxalal. 
" Prolo Sulphale 
" IIj'po Sulphate. 



1 lb. Alum, 

1 ox. Sulphuric Acid, 

1 boltie Keyslone Varnish, 

1 doz. 4x5 ■' Dry Plate 

1 Scovill Note Book, 

1 " Focusing Cloth, 

1 W. I. A. Ruby Lantern. 



PRICE, COMPLETE, $6.50. 



I With N. P,U. Outfits " B" and "C," and A.O.Co, Outfit 20.'},w 

I supply the same goods with the exception of the substitution c 
' " K 8 Pans and Plates for the 4 x " 



£ 




PKICE, COMPLETE, 


$7.50. 


X 


Be sure that your chemicals 


ire marked 


s. p. o. 




If they are thus labelled, siicces 


is guaranteed 



>u Ready Sensitized Paper, ... per dozen sheets, $3 00 ; 
Scovill's Focusing Glasses, each, 75 

COMPLETE EUniPMENTS PEOMPTLY FUBMISHED. 

E. J. PULLMAN, 

93S Pennsylvania Avenue^ 

WASHINGTON, J). C. 
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American O^tioal Company's 
Apparatus Outfits. 

This apparatus is manufactured in New Yorl; City under our imme- 
diate personal sjipervision ; and, as we employ only highly skilled work- 
men, and use nothing but the choicest selected materials ne do not hesi- 
) tate to assert that the products of our factory are unequaled m durability, 

excellence of workmanship, and style of finish. This fact is now freely •^ 
' conceded not only in this country but throughout Great Biitam France, g 
Germany. Australia, and South America. 

Quality being considered, our prices are moderate, as the same grade » 
of apparatus cannot be supplied for less price. 

OUTFIT No. 201, complete, price $20 50, &" 



.ISHED Camera for taking pictures 4x4 inches 
Foli/ing- Srlh'nis Hady, single swing, hinged bed, and brass guides. 
a shifting from for adjusting the sky and foreground, also — 
1 Patent Double Dr^ Plate Holder. 
1 Taylor Folding Tripod. 
1 Canvas Case to contain Camera and Holder. 

OUTFIT No. 202, complete, price S37 00, 



A Folding Mahogany Camera for taking 4x5 pictures, same : 
301 Camera, also— 

1 Patent Double Dry Plate Holder, 

1 Canvas Carrying (iase, 

1 Taylor Folding Tripod. 

OUTFIT No. 303, complete, price $41 OO, 



A Folding Mahogany C 




Company's Catalogue, ad C \ 

It is adapted for taking 5 8 p d " ! 

together with 

1 Patent Double Or P H d s 

1 Canvas Carrying Case. i 

1 Taylor Folding Tripod. ' , 

Cameras in Outiits 303 and 203 have shifting fronts, and are equal in ' 
style and finish to the best of the American Optical Company's rnake. 

Our New PiTEHTED Double Dry Plate Holders are the best made, 
and answer the demand in dry piaie work for something that will exclude 
all light. Prices of Extra Pntent double Diy Plate HoUm are as follows : 

4x4 Holders for two Plates each,$3 00 

4x5 " ■' " " S 00 

SxS ■' '■ " " 4 00 
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